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(g) incipient clutch control systems. 

@ An automatic dutch control system (200) is 
provided featuring programs for establishing 
optimum clutch engagement starting position 
(CPO) under varying operating conditions. The 
programs include the steps of both slow and 
rapid dutch engagement and preferat>iy the 
storage of the (CPO) detenrnined as a fault 
signed wheriever its fractional, relationship to the 
previously stored pptimuhn dutch engag^ent 
starting position (CPIM) exceeds a predeter- 
mined fraction (C6) tiiat is less than one. 
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INTRODUCTION 

. This invention relates generally to an automatic 
clutch control systenn for use between a vehtele en- 
gine and a transmission and more particularly to a s 
control system that automatically positions the clutch 
for its most effective or incipient torque engagement 
starting position according to operating parameters 
such as engine spe^, oil. temperature and clutch 
wear 

BACKGROUND OF THE INVENTION 

interest in improving vehicle performance has iii- 
creased dramatically In recent years with one result is 
being the development of a variety of automatic sys- 
tems for maintaining and controlling various engine 
parameters. .. 

Of particular Interest In the recent past lias been 
the desire to position the Incipient or engagertient 20 
starting position of the clutch so that it Is optimized ac- 
cording to particular engine conditions such as engine 
speed, transmission oil temperature and dutch wear 
existing at the time. For example, it may be desired 
that the disengaged position be advanced a predeter- 25 
mined amount toward the engaged position to ac- 
count for wear or In a d Irection away from t he engaged 
position in the case of increasing transmission oil tem- 
perature or higher engine speeds. 

One example of a method for conbx)lllng ftictlon 36 
clutch operation is described in published British ap- 
plication GB 2231 116A, the disclosure of which is in- 
corporated herein by- reference. Here a variety of en- 
; gine parameters are employed to apply correction 
factora to the primary parameters of angular ihove- 35 . 
ment for optimizing dutch engagement 

Another example of a dutch control system is de^ 
scribed in United States patent 4,678,069, the disdo- 
sure of which is incorporated herein by reference. 
Here, transmission oil temperature and transmission 40 
input shaft speed are both used as correction factora. 
for adjusting the dutch starting position. 

Yet another example of an automatic clutch con- 
trol system is disclosed in United States patent 
5,029.678, the disdosure of which is incorporated 45 
herein by reference. Here, engine speed, transmis- 
sion Input shaft speed and amount of accelerator ped- 
al depression are used to adjust the dutch's engage- 
ment starting position. 

The system of the present Invention utilizes so. 
sensed parametera of engine speed, transmission in- 
put shaft speed, actual and predetermined dutch 
position in conjunction with optional sensed or calcu- 
lated parameters such as rate of change of transmis- 
sion input shaft speed, transmission oil temperature, . 55 
rate of change of dutch position in a control system 
for optimizing the dutch engagement start position 
under various operating conditions that uniquely ut9- 



fees two different rates of dutch engagement as part 
of a program for determining optimum dutch incipient 
starting position* The system of the invention further 
preferably establishes and stores fault codes In mem- 
ory indicative of when the Incipient clutch position for 
particular sensed operating conditions (when the 
trarismlssbn Is not in neutral) differe by more than a 
predetermined fraction that is less than one. 

SUI^MARY OF THE ilMVENTlON 

Accordingly, It is an object of this invention to prt>- 
vlde a system for determining optimum indplent or 
engagement starting position for a motor vehicle 
transmission dutch under various operating condi- 
tions.. 

It is another object of this invention to provide a 
system for controlling the Indpient or engagement 
starting position of a motor vehide dutch that utilizes 
two different rates of engagement of the dutch as 
part of the process for determining the optimized or 
incipient position for the dutch under various operat- 
ing conditions. 

It is still anotherobject of this invention to provide 
a fault code In a system for controlling optimum dutch 
engagement starting positions for various operating 
conditions when the optimized starting position for 
when the transmission fe not at neutral differa by more 
than a predetermined fraction less than one from that 
for the same set of operating conditions when the 
transmission is at neutral. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 Is a block diagram of a dutch control 
system 200 of the invention; , 
FIGURE 2 Is a block diagram of an Initial portipn 
of one program by which the optiifnal position at 
neutral is established; 

FIGURE 3 is a block diagram of a continuation of 

the program of FIGURE 1; 

FIGURE 4 Is a block diagram of the final portion 

of the program of FIGURES 2 and 3; 

FIGURE 5 is a block diagram of an initial portion 

of another program for determining the incipient 

dutch position which Is the same as in FIGURE 

--. • i;' 

FIGURE 6 Is a block diagram of a program portion 
subsequent to the program of FIGURE 5; and 
FIGURE 7 is a block diagram of a final portton of 
the program of FIGURE 6 and which is the same 
as the program portion in FIGURE 4. 

DESCRIPTION OF SOME PREFERRED 
EMBODIMENTS 

In FIGURE 1 , engine 2 is selectively coupled to in- 
put shaft 5 of transmission 4 by coupling or dutch 



3 



EP 0 550 993 A2 



4 



mechanism 6. Dutch mechanism 6 operates to pro- 
vide the torque or gear ratios selected for enabling en- 
gine 2 to drive output shaft 8 when transmission 4 is 
coupled to engine 2. Shaft 8 may for example be con- 
nected to a vehicle's drive wheels by a differential s 
mechanism or the like. 

The present invention addresses the problem of . 
establishing an optimum or incipient disengaged 
starting position from which to engage the clutch at 
various engine conditions that characteristically will io 
vary according to parameters such as clutch wear, 
trahsnnission oil temperature and engine speed at the 
time that the clutch Is engaged. 

Systenri 200 in FIGURE 1 is an automatic system 
for optionally positioning the incipient starting post- 15 
tion of clutch 6 according to determination made from 
sensed conditions of engine speed, transmission 
shaft input speed, clutch position at neutral and^ op- 
tionally, transmission oil temperature. 

System 200 IncludefS an information processing 20 
(control) unit 12 that includes suitable memory stor- 
. age capabilities and receives and processes selected 
information according to a first program hereinafter 
described for FIGURES 2-4 and a second program 
hereinafter described with respect^ to FIGURES 5-7. 25 
Once determined, unit 12 provides an output com- 
mand signal 48 that instructs clutch operator 30 to 
move the clutch to the incipient or optimum engage- 
ment starting position determined by the program. 

Processing unit 12 receh^es a signal 46 from en- so 
gine speed sensor 18 that is indicative of engine 
speed. Alternately, a throttle position sensor 22 may; 
be employed that provides a signal 44 indicative of 
engine speed as a function of fuel consumption by 
monitoring position of accelerator pedal 24. - 3S 

Processing unit 1 2 receives a signal 42 Indicative 
of transmission Input shaft speed being monitored by 
sensor 20 while receiving an input signal 38 indicative 
of transmission oil temperature monitored by sensor 
28. 40 
. Processing unit 12 also receives a signal 52 indi- 
cative of clutch position monitored by siensor 50 or al- 
ternatively by signal 32 Indicative of the position of 
clutch pedal 14 belnig monitored by sensor 16. 

Processing unit 12furtherreceives a signal 36 in- 45 
dicatlve of the particular gear or torque condition se- 
lected for transmission 4 by gear or torque selector 10 
i.e. whether it is in neutral position "N", reverse posi- 
tion "R", park position "P", or in a selected forward tor- 
que or gear position generally denoted by the letter so 
"P. Selector 10 may itself provide a signal 34 for ef- 
fecting the transmission gear desired through trans- 
mission operator 26 or by means of signal 40 from . 
processing unit 12 as an alternate route when such is 
desired. 55 

As previously described, examples of two pro- 
grams by which processing unit 12 is able to effect 
positioning clutch 6 iat the incipient engagement start- 



ing position are diagramed in FIGURES 2-4 and. 5-7 
respectively. The following symbols are used in FIG- 
URES 2-7 to describe certain signals received by in- 
formation processing unit 12. 

Ne = engine speed, rpm 

CI, C2, = predetermined or calculated speeds, 

rpm 

C3 = predetermined or calculated dutch posi- 
tion increment, Inches 

CPN = previous clutch Incipient torque posi- 
tion, inches 

CPO = clutch incipient torque position, inches 
C4 - predetermined clutch position, inches 
CPA = actual clutch position, inches 
Nt = transmission input speed, rpm 
CP1 = a specific clutch position reading, in- 
ches 

C5 = a calculated firactipn 
C6 = a predetermined fraction less than one 
C7 = predetermined low speed, rpm 
Additionally, predetermined or calculated clutch 

f>osition Increment (C3) In Inches may be determined 

by: 

(a) using a predetermined value from memory. 

(b) using a predetermined value of C3 plus a pre- 
determined conversion factor multiplied times the 
temperature of the transmission oil. 

(c) as a function of transmission Input shaft 
speed. 

(d) as a function of rate of change of transmission 
input shaft speed. 

(e) as a function of rate of change of dutch posi- 
tion. : 

(f) as a perceht of dutch incipient torqLie position 
(CPO). 

(g) or if (CPO) is less than C4, by letting C3|<^. 

The program portion of FIGURE 2 stores In mem- 
ory the value for (C3) in the step referenced by nu- 
meral 111 determined by any one of methods (a)-(f) 
above when the transmission is in neutral with dutch 
fully disengaged and engine speed (Ne) is between 
predetermined values (CI) arid (C2}. Clutch position 
(CPO) Is then relieved from memory in the step ref- 
erenced by numeral 113 and equated to indpient 
dutch position at neutral (CPN) In the step referenced 
by numeral 115. . 

The program of FIGURE 2 continues oh FidURE 
3 where (CPO) Is then compared to a predetermined 
clutch position (C4) in the step referenced by numeral 
119 and. If less, an initial calibration is entered into 
(reference numeral 1 35) in which the clutch is first en- 
gaged slowly (reference numeral 1 37) af terwhich the 
transmission input shaft speed (Nt) is monitored to 
see if it increased (reference numeral 139) and, if so, 
the dutch is again engaged slowly and the process 
repeated and, if yes, the specific dutoh position 
(CP1) is recorded and (CPO) is corrected by process- 
ing unit 12 determining the function (CPO) = (CP1 - 
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C3) which is then stored and used in the program be- 
ginning at the step referenced by numeral 119 in FIG- 
URE 3. 

If the Initial (CPO) is greater than (C4) (reference 
numeral 119), unit 12 issues a command signal 48 in- s 
structing clutch operator 30 to engage the clutch rap- 
idly in the step referenced by numeral 121 and, If the 
actual clutch position (CPA) is less than (CPO) In the 
step referenced by numeral 123, the process is re- 
peated. If (CPO) is greater than (C4) In the step ref- io 
erenced by numeral 123, unit 12 Issues a conrunand 
signal 48 to clutch operator 30 Instructing It to engage 
the clutch slowly (reference numeral 125) afterwhich 
the transmission Input shaft speed is measured (ref- 
erence numeral 127) and. If It has not increased, the is 
process is repeated and. If the shaft speed has in- 
creased, the actual dutch position is read (refbrence 
numeral 1 29) and unit 12 determines (CPO) as a func- 
tion of (CP 1 - C3). 

The last portion of the first program hereinbefore 20 
described Is setfbrth In FIGURE 4 in which unlt12de- 
ternilnes the firaction (C5) from the equation 



(C5 



' CPN / 



25 



(reference numeral 149) which is then compared to 
(C6) (a predetermined fraction less than one) and, if 
(C5) is less than (C6), (CPO) Is determined from the 30 
equation (CPO) = (CP1-C3) (reference numeral 159) 
which Is then stored (reference numeral 161) and the 
process than returns to the step referenced by nu- 
meral 101 In FIGURE i. 

If (C5) is greater than (C6) (reference numeral 35 
151) in FIGURE 4. it Is stored as a fault code (refer- . 
enoe numeral 153) afterwhich (CPO) Is determined 
from the equation (CPO) = (1-C8) (CPO) (reference 
numeral 1 55) which is then stored (reference numeral 
157) and the program returns to its Initial starting 4o 
point at reference numeral 1 01 In FIGURE 1 . 

A second program of the invention for establish- 
ing the Incipient (CPO) is set forth in FIGURES 5-7 
with reference numerals carrying the subscript "a". 

The steps referenced by the f Iret portion of the 45 
second program referenced by numerals 101a 
through 116a In FIGURE 1 for determining (CPO) 
from (CPN) at neutral are the same as the steps ref- 
erenced by numerals 101 through 116 In FIGURE 1 
for the first program and are therefor not repeated so 
here. 

The second portion of the second program is 
shown In FIGURE 6 In which it is determined If the 
transmission input shaft speed (Nt) (reference nu- 
meral 118a) Is less than some predetermined low 55 
spefd (C7) and. If not, the then the process Is repeat- 
ed and. If yeis^ it is determined whether the (CPO) de- 
termined by the step referenced by numeral 113a 



(FIGURE 5) Is greater than a predetermined clutch 
position (C4) (reference numeral 119a) and, if not, a 
calibrating procedure is entered Into at reference nu- 
meral 135a In which unit 12 Issues a comniand signal 
48 to clutch operator 30 Instructing It to engage the 
clutch slowly afterwhich unit 12 determines whether 
the transmission input shaft speed (N^) Is greater 
than a predetermined iow speed (C7) (reference nu- 
meral 1 39a) and, If not, the process Is repeated, and. 
If yes, its value Is read as (CP1) (reference numeral 
141a) and (CPO) Is determined by unit 12 from the 
equation (CPO) = (CPi - C3) afterwhich it Is stored 
(reference numeral 145a) and used as the value of 
(CPO) at the step referenced by numeral 119a. 

If (CPO) Is greater that C4 (reference numeral 
119a), unit 12 Issues a conimand signal 48 Instructing 
clutch operator 30 to engage the clutch rapidly (refer- 
ence numeral 121a) afterwhich unit 12 determines 
whether (CPA) Is greater than (CPO) and, If not, the 
process Is repeated, and. If so, unit 12 then issues a 
command signal 48 Instructing the clutch to engage 
slowly (reference numeral 125a). It Is then deter- 
mined by unit 12 whether the transmission input shaft 
speed (Nt) is greater thari a predetermined low speed 
(C7) and. If not. the process Is repeated and. If yes, 
unit 12 then determines whether the transmission In- 
put shaft speed (Nt) is greater than the predeter- 
mined low speed (C7) and. If not the process Is re- 
peated. ■• 

If Nt is greater than (07) (reference numeral 
127a), the actual clutch position (CPI) Is read (refer- 
ence numeral 129a) and unit 12 then determines 
(CPO) frorn the equation (CPO) = (CPi-C3) (refer- 
ence numeral 1 31 a) which Is used as the starting pos- . 
ition (reference numeral 147a) of the last portion of 
the second program shown In FIGURE 7; 

The program portion denoted by reference nu- 
merals 147a-161a In FIGURE 7 Is the same as the 
program portion denoted by reference numerals 147- 
1 61 In FIGURE 4 previously described and Is therefor 
not repeated here. The (CPO) finally determined at 
reference numerals 157a or 161a Is used as Input In- 
formation to the Initial step of the second program ref- 
erenced by numeral 101a In FIGURE 5. 

It can readily be seen that prograrns In accor- 
dance with the present Invention for establishing the 
optimum clutch engagement starting position (CPO) 
include the steps of both slow and rapid engagenient 
ofthe clutch In the determination process as well as 
preferably storing the fractional relationship between 
the determined (CPO) and the optimum neutral 
clutch engagement starting position (CPO) whenever 
the fraction exceeds a predetermined finactlon (C6) 
that Is less than one. 
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Claims - 

1. An automatic clutch control system (2.00) for op- . 
tfmlzing the clutch engagement starting position 
for coupling a vehicle engine (2) to a transmission 
Input shaft (5), said system including an informa- 
tion processing unit (12) having means for recelv- 

^ ing a plurality of input signals including (1) a sig- 
nal indicative of engine speed (46); (2) a signal 
(52) indicative of actual clutch position, (3) a sig- 
nal (42) indicative of transmission input shaft 
speed and, (4) a signal (36) indicative of whether 
or not the transmission Is In a neutral poisition. 
said processing unit (200) Including means for 
processing said input signals according to a pre- 

• determined program for determining the opti- 
mum clutch engagement starting position and for. 
issuing an output command signal (48) instruct- 
ing a dutch operator (30) to move the clutch 
thereto, and said program including the step of 
engaging the clutch slowiy in the event that, sut>- 
sequent to engaging the dutch rapidly, tlie unit 

. determines that the actuar dutch position .is 
greater than a predetermined optimum dutch en- : 
gagement starting position. 

2. The system (200) of dalm 1 wherein the informa- 
tion processing unit (1 2) Is further operative to re- 
duce the dutch engagement starting position by 
a predetermined amount whenever the change 
fipom the previous clutch engagement starting 
position when expressed as a fraction of said pos- 
ition is greater than a predetermined fraction that 
is less than one. 

3. An automatic dutch control system (200) for op- 
timtzing the dutch engagement starting position 
for coupling a vehicle engine to a transmission in- 
put shaft, said system Induding an Information 
processing unit (12) having means for receh^ing a 
plurality of input signals induding (1) a signal (46) 
indicative of engine speed (Ne); (2) a signal (52) 
indicative of actual dutch position (CPA); (3) a 
signal (42) indicative of transmission input shaft 
speed (Nr) and; (4) a signal (36) indicative of 
whether or not the transmission is in a neutral 
condition said processing unit induding rheans 

. for processing said input signals according to a 
predetermined program for determining the opti- 
mum dutch engagement starting position (CPO), 
and for issuing an output command signal (48) in- 
structing a clutch operator (30) to move the dutch 
thereto, and said program induding the steps of: 
storing a selected one of a predetermined 
or calculated dutch position Increment (C3) In 
memory; 

retrieving from memory a previously stor- 
ed value of the optlmunri dutch engagement start- 



ing position (CPP); 

comparing the retrieved optimum dutch 
engagement position (CPO) to a predetermined 
dutch position (C4) and» If less, 
5 . (i) initiating a calibratbn procedure by which 
the processing unit (12) issues a command 
signal (48) causing the cjutch to engage slow- 
ly; and then determining whether the trans- 
mission input shaft speed (Mr) is increasing 
10 and, if not repeating the slow dutch engage- 

ment and, if yes, determining the specific 
dutch position (CP1) and then determining 
the optimum dutch engagement starting pos- 
ition (CPP) as the difference between the 
15 . specific dutch position (CP1 j and the select- 
ed one of the predetermined or calculated 
dutch position increment (C3) and then stor- 
ing the determined optimum dutch engager 
merit starting position (CPO); and, again com- . 
20 paring said (CPO) to predetermined dutch 

position (C4) and, if greater, 
(ii) issuing a command signal (48) causing the 
dutch to engage rapidly and then determining 
whether the actual dutch position (CPA) is 
25 greater than the optimum dutch starting pos- 

ition (CPO) and, if not, repeating the rapid 
dutch engagement and, if yes, issuing a conrv- 
mand signal (48) causing the dutch to engage 
slowly and then determining whether the 
30 transmission input shaft speed (Nt) has in- 

creased and, if not, repeating the slow dutch 
engagement and, if yes, determining the spe- 
cif ic dutch position (CP1) and then determin- 
ing the optimum dutch engagement starting 
35 position (CPO) as the difference between the 

specific dutch position (CP1) and the select- 
ed one of piredetermined or calculated dutch 
position increment (C3); determining a frac- 
tional relationship (C5) of the optimum dutch 
40 engagement starting position (CPO) to the 

previous optimum dutch engagement starting 
position (CPN); comparing fraction (C5) to a 
predetermined fraction less than l and; 
(0 if less, calculating the optimum dutch 
45 engagement starting position (CPO) as 

the difference between specific dutch 
position (CP1) and the selected one of ca^ 
culated and predetermined dutch position 
increment (C3) and storing said deter- 
50 mined (CPO) value In memory; and 

. (ii) if more, storing the value (C5) in mem- 
.. ory as a fault code and then determining 
the optimum dutch engagement starting 
position (CPO) by multiplying said (CPO) 
55 by the quantity one minus a predeter- 

mined fraction (C6) that is less than one 
and then storing said deterrriined (CPO) 
value. 
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4. 



An automatic clutch control syslenn (200) for op- 
timizing the clutch engagement starting position 
for coupling a vehicle engine (2) to a transmission 
input shaft (5), said system (200) Including an In- 
formation processing unit (12) having means for 
receiving a plurality of input signals Including (1) 
a signal (46) Indicative of engine speed (Ne): (2) 
a signal (52) Indicative of actual dutch position 
(CPA); (3) a signal Indicative of transmission input 
shaft speed (Ny) and; (4) a signal (36) Indicative 
of whether or not the transmission is in a neutral 
condition, said processing unit (12) Including 
means for processing said Input signals accord- 
ing to a predetermined program for determining 
the optimum clutch engagement starting position 
(CPO) and for Issuing an output command signal 
(48) instructing a clutch operator (30) to move the 
clutch thereto, and said program including the 
steps of: 

storing a selected one of a predetermined 
or calculated clutch position Increment (C3) in 
memory; 

retrieving from niemory a previously stor- 
ed value of the optimum dutch en gagement start- 
ing position (CPN); 

determining whether the transmission in- 
put shaft speed (Nr) is less than a predetermined 
low speed (C7) and, if not, repeating the determi- 
nation and, if yes, determining whether the opti^ 
mum dutch engagement starting position (CPO) 
Is greater than a predetermined dutch position 
(C4)and 

(1) if not, Initiating a calibration procedure by 
which the processing unit Issues a command 
. signal causing the dutch to engage slowly 
and then determining whether the transmis- 
sion Input shaft speed (Nt) is greater than the 
predetermined low speed (C7) and, if not, re- 
peating the slow dutch engagement and, if 
yes, determining the specific dutch position 
(CP1) and determining the optimum dutch 
engagement starting position (CPO) as the 
difference between the specific dutch posi- 
tion (CP1 ) andthe selected one of calculated 
or predetermined dutch position increment 
(C3) and then storing the determined opti- 
mum diitch engagement starting position 
(CPO) In memory and again comparing said 
(CPO) to predetermined dutch position (C4) 
and, if greater 

(ii) issuing a command signal (48) causing the 
dutch to engage rapidly and determining 
whether the actual dutch position (CPA) is 
greater than the optimum dutch engagement 
starting position (CPO), and, if yes. issuing a 
command signal (48) causing the dutch to en- 
gage slowly and determining whether the 
transmission input shaft speed is greater than 
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the predetermined low speed (C7) and, If not, 
repeating the slow dutch engagement and, if 
yes, determining the actual dutch position 
(CP1) and determining the optimum dutch 
engagement starting position (CPO) as the 
difference between the specific dutch posi- 
tion (CP1) and the selected one of calculated 
or predetermined dutch position Increment 
(C3); and then determining a fractional rela- 
tionship (C5) of the optimum dutch engage- 
ment starting position (CPO) to the previous 
dutch engagement starting position (CPN); 

comparing fraction (C5) to a predeter- 
mined fraction (C6) less than 1 and; 

(i) if less, calculating the optimum dutch 
engagement starting position (CPO) as 
the difference between, specific dutch 
position (CP1) and the selected one of cal- 
culated or predetermined dutch position 
indremerit (C3) and storing said deter- 
mined (CPO) value In memory; and 
(11) If mor6, storing the value (C5) as a fault 
code and then determining the optimum 
dutch engagement starting position 
(CPO) by multiplying said (CPO) by the 
. quantity one minus a predetermined frac- 
tion (C6) that is less than one and then 
storing said determined (CPO) value In 
memory. 

5. The system of daim 3 or 4 wherein the selected 
one of predetermined or calculated clutch posl- 
tioh increment (C3) Is a predetermined value. 

6. The system of daim 3 or 4 wherein the selected 
one of predetermined or calculated clutch posi- 
tion increment (C3) is a predetermined value plus 
a predetermined converelon factor multiplied 
times the temperature of the transmission oil. 

7. The system of daim 3 or 4 wherein the selected 
one of predetermined or calculated clutch posi- 
tion Increment (C3) Is a funcftion of the transmis- 
sion input shaft speed. 

8. The system of daim 3 or 4 wherein the selected 
one of predetermined or calculated clutch posi-. 
tion Increment (C3) is a function of the rate of 
change of the transmission Input shaft speed. 

9. The system of claim 3 or 4 where the he selected 
one of predetermined or calculated clutoh posi- 
tion increment (C3) is a function of rate of change 
of the clutch position. 

10. The system of daim 3 or 4 wherein the selected 
one f predetermined or calculated clutch position 
Increment (C3) is a percent of the dutch incipient 
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torque position (CPO). 

11. The system of claim 3 or 4 wherein the selected 
one of predetermined or calculated clutch posi- 
tion increment (C3) is equal to a predetermined 5 
value (C4) when the clutch incipient torque posi- . 
tion (CPO) is less than a predetermined value 
(C4). 

12- An automatic clutch control system (200) for op- io 
timizing the clutch engagement starting position 
for coupling a vehicle engine (2) to a transnfiission 
input shaft (5), said system (200) including an Irv^ 
formation processing unit (12) having means for 
receiving a plurality of input signals including (1) is 
a signal (46) indicative of engine speed, (2) a sig- 
nal (56) indicative of actual clutch position, (3) a 
signal (42) indicative of transmission input shaft . . 
speed and, (4) a signal (36) indlcath/e of whether 
or not the transmission is In a neutral position, 20 
said processing unit including means for process- 
ing said input signals according to a predeter- 
mined program for determining the optimum 
clutch engagement starting position and for issu- 
ing an output command signal (48) and said pro- 25 
gram including the step of an output command 
signal instructing a clutch operator (30) to move 
the clutch thereto, and said program including 
the step of engaging the clutch s|owly in the 
event that the optimumi clutch engagement value 30 
is less than a predetermined value until the trans- 
mission Input shaft speed Increases when the 
dutch.positlon is measured. 



13. The system of daim 12 wherein the measured 
clutch position is used to calculate a hew optimum 
clutch engagement position. 

14. The system of claim 12 wherein a selected one of 
a predetermined or calculated value' (C3) Is sub^ 

. trected from the measured dutch position to. de- 
termine a new optimum dutdi engagement pos- 
ition. 
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15. An automatic dutch control system (200) for op- 
timizing the dutch engagement starting position 
for coupling a vehlde engine (2) to a transmission 
input shaft (5), said system (200) Including an in- 
formation processing unit (12) having means for- 
receiving a plurality of Input signals induding (1) so 
a signal (48) indicative of engine speed, (2) a sig- 
nal (52) indicative of actual clutch position, (3) a 
signal (42) Indicative of transmission input shaft 
speed and, (4) a signal (36) indicative of whether 
or not the transmission Is in a neutral position, ss 
said processing unit (12) including means for 
processing said input signals according to a pire- 
determined program for determining the opti- 



mum dutch engagement starting position and for 
Issuing an output command signal (48) instruct- 
ing a dutch operator (30) to move the dutch 
thereto, and said program Induding the step of 
engaging the dutch slowly In the event that the 
optimum clutch engagement value is less than a 
predetermined value unta the transmission input 
shaft speed increases above a predetermined 
value when the dutch position is increased. 

16. The system. of daim 15 wherein the measured 
clutch position Is used to calculate a new optimum 
clutcli engagement position. . 

1 7. The system of daim 1 5 wherein a selected one of 
a predetermined or calculated value (C3) is sub- 
tracted from the measured dutch positton to d»-. 
termine a new optimum clutch engagement pos- 
ition. 

18. The system of claim 14 or 1 7 wherein the select- 
ed one of predetermined or calculated dutch pos- 

/ Ition increment (C3) is a predetermined value. 

19. The system of daim 14 or 17 where the he select- 
ed one of predetermined or calculated dutch pos- 
ition increment (C3) Is a predetermined* value 
plus a predetermined convereloh facfeormultipiied 
times the temperature of the transmission oil. 

20. The system of claim 14 or 1 7 wherein the select- 
ed one of predetermined or calculated dutch pos- 
ition Increment (C3) Is a function of trismismisslon . 
Input shaft speed. 

21. The system of claim 14 or 17 wherein the select- 
ed one of predetermined or calculated dutch |X)s-. 
ition increment (C3) is a function of the rate of 
change of the transmission input shaf t speed. 

22. The system of claim 14 or 17 wherein the select- 
ed one of predeterniined or calculated dutch pos- 
ition Increment (C3) is a function of rate of change 
of dutch position. 

23. The system of claim 14 or 1 7 wherein the select- 
ed one of predetermined or calculated dutch pos- 
ition increment (C3) Is a percent of dutch incipient 
torque position (CPO). 

24. The system of claim 14 or 1 7 wherein the select- 
ed one of predetermined or calculated dutch pos- 
ition increment (C3) is equal to a predeterrnined 
value (C4) when the dutch incipient torque posi- 
tion (CPO) is less than a predetermined value 
(C4). 
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